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CLAIMS 

What is claimed is: 

, . .etHod fo. identifying an individual, ccp.ising: 

p.oducin, and storing a first bicetric signature 
t..t identifies a specific individual by forcing the 
.inference .etweena representation of the heartbeat pattern 
Of the specific individual and a stored representation of 

^ h^^rtbeat patterns of a plurality of 
coiration features of heartbeat pa 

individuals; 

after said producing step, obtaining a 
..presentation of the heartbeat pattern of a selected 
individual and producing a second bio.etric signature by 
.orbing the difference between the heartbeat pattern of the 
3elected individual and the stored representation of the 
co:„on features of the heartbeat patterns of the plurality of 
individuals; and 

,irst bicetric signature to deter^ne whether the selected 
individual is the specific individual. 

2 The method of claim 1 wherein: 

said step of producing and storing comprises producing 
and storing a plurality of first biometric signatures, each 
identifying a respective individual, by forming the difference 
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co:^o„ features of the heartbeat patterns; and 

3aia step o. co.pa.in, is carried out with respect 
each of said first biometric signatures. 

3 .he method of ciai« 3 comprising the preii.inarv step of 

Obtaining representations of the heartbeat patterns of a 

p,uraXitv Of individuals, and deriving and storing the 

..presentation of the co^^on features of the heartbeat _ 

. r^lurality of individuals from at least a 
patterns of a plurality oj. 

selected number of the representations. 

, .he method of clai. 3 wherein said step of deriving and 
3toring the representation of the co^on features of the 

^ . Plurality of individuals comprises 
heartbeat patterns of a plurality 

• - . nlurality of representations of the 
deriving and storing a plurality 

oo^on features of the heartbeat patterns each from a 
.espectively different group of the plurality of — als. 

. .he method of claim 3, wherein said step of deriving and 
storing the representation of the coM»on features of the 
heartbeat patterns of a plurality of individuals comprises . 
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producing an average of the heartbeat patterns of the 
plurality of Individuals. 

e. The method of Claim 3, wherein said step of deriving and 
storing the representation of the coMaon features of the 
heartbeat patterns of a plurality of individuals comprises 
performing one of principal component analysis or wavelet 
decomposition. 

The method of claim 2 wherein said step of comparing 
comprises correlating said second biometric signature with 
each Of said first biometric signatures and identifying that 

one Of said first biometric signatures that correlates most 

closely to said second biometric signature. 

8 The method of claim 7, wherein said step of correlating 
comprises obtaining a correlation coefficient associated with 
each first biometric signature, and said step of comparing 
further co:,*rises comparing the correlation coefficient 
associated with the identified first biometric signature with 
a correlation coefficient threshold. 

9 The method of claim 1 wherein said step of comparing 
comprises: correlating said second biometric signature with 
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eoemcient; an. co.pa.in. t.e co«eIatio„ coe«icien. 
aseoCate. ... .e„...e. .... -.et.c 3.^.u.e 

a correlation coefficient threshold. 

,0 The .ethod Of clai. 1 wherein said step producing and 
stlrih. a first .io»etri= si.nat.re comprises storin. the 
signature in a local database. 

.he .ethod Of clai. 1 «.erein said step producing and 
..Irih. a first bio^etric signature comprises storing the 
signature in a remote database. 

.he method Of clai. 1 herein said step of obtaining a 
representation of the heartbeat pattern of a selected 
...i.idual comprises compensating for deviations .n th e puls 
.ate Of the selected individual from a selected pulse rate. 

,3 .he method of claim 1 wberein said step of obtaining a 
representation of the heartbeat pattern of a selected 
l„.i.idual comprises obtaining several representations of 
heartbeat patterns. 
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.o.p..se. o..a.n.n, a p.u.aX.^V - representations o. t.e 
.ea..eat pattern o. t.e specific .n..,iana. o.er a per.o^^ 
.^e an. P— successive .rst Mo.etric s.nat..es ea^ 
.ro. a respective one o. t.e pi.raiit. o. representations 
..e heartbeat pattern of the specific individuai. 
XS. apparatus for identifyin, an individua., co.prisin.= 

„eans for pro.ucin, an. storin, a first .io.etr.c 
.,nat.re that identifies a specific individuai f or.in. - 
,.«erence .et«een a representation of the heartbeat pattern 

..e specific individuai and a stored representation of 
.o:„on features of the heartbeat patterns of a piurai.t. 

individuals; . 

.eans for obtaining, after the first Mo.etr.c 

..^nature has .een produced and stored, a representation of 

..e heartbeat pattern of a seiected individual and produc.n, 

■ lanature by forming the difference between 
second biometric signature oy i 

..e heartbeat pattern of the seiected individuai and t e 
stored representation of the co^on features average of the 
.eartbeat patterns of the pinraiity of individuals , an 

.eans for comparing said second bicetr.c signature 
„..h said first hiometric signature to deter:.ne whether the 
selected individual is the specific individual. 
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16. The apparatus of claim 15 Wherein: 

..1. „eans for pro.ucin. anC storin. comprises means 
p.oaucin. ana storin, a plurality of first .iometric 
si^atures, each i.entifvin, a respective in.i.iaual, 
formin. the difference between, a representation of the 
heartbeat pattern of each respective individual and the stored 
representation of the con^on features of the heartbeat 
patterns; and 

■ „ r-arried out with respect to 
said means for comparing xs carried 

each of said first biometric signatures. 

n The apparatus of claim IS wherein said means for 
producing and storing comprises means for obtaining 
representations of the heartbeat patterns .f a plurality of 
...ividuals, and means for deriving the stored representat on 
^ r. least a selected-number of the 
-of the common features from at least 

representations . 

. claim 17 wherein said means for deriving 

18 The apparatus of claim ii 

comprises means for deriving a plurality of stored 
representations of the con^on features, each from a 
respectively different group. 
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^ -i^^rr. ifi wherein said iiieans for 
19. The apparatus of claim 16 where 

r^^^ns for correlating said second 
comparing comprises means tor c 

4- r^Tn«?elv to said second 
signatures that correlates most closely 

biometrio signature. 

.0. The apparatus o. clai™ ^^, ^^^re.n said .eans for 
correlating co:.rises .eans .or obtaining a correlation 
eoe^icient.associate. «ith each .irst hio.etric signature, 

said.eans .or" comparing further comprises .eans for 
comparing the correlation coefficient associated with the 
identified first bio.etric signature with a correlation 
coefficient threshold. 

a. . The apparatus of clai. 15 wherein said »eans for 
comparing comprises: means fo. correlating said second 
hio»etric Signature with said first biometric signature to 
Obtain a correlation coefficient,- and means for compar.n. 
correlation coefficient associated with the identrf.ed f.r st 
biometric signature with a correlation coefficient threshold. 

.a .he apparatus of claim 15 wherein said apparatus is one 
a smart card; a passport,- a driver's license apparatus, a 
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Bio-logon identification apparatus; a pal» pilot; a cellular 
e^edded identification apparatus; an anti-theft apparatus; an 
ECG n^onitoring apparatus, an e-banking apparatus, an e- 
transaction apparatus; a pet identification apparatus; a 
p.,sical access apparatus; a logical access apparatus; and an 
apparatus combining ECG and Fingerprint monitoring. 
23 .he apparatus of claim 15 wherein said apparatus is aBio- 
logon identification apparatus for remote- logon to secure 
resources. 

24. The apparatus of claim 15 wherein said apparatus is 
continuously in operation. 

^Ta-iTn 15 wherein said means for 
25 The apparatus of claim 1:3 wnere 

Obtaining are constructed to be contacted by either the hands 
or feet of the selected individual. 

26. The apparatus of claim 15 wherein said apparatus is 
provided in a smart card that is enabled for a limited period 
Of time after successful recognition and disabled thereafter 
until the next successful recognition is performed. 
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apparatus of cl.l» 15 wherein said apparatus is 
constructed to operate with encryption .eys or digital 



signatures . 



,3. apparatus o. cla^ 1^ incorporated into a watch worn 

the wrist, Where the signal is measured between the wr.st 
on Which the watch is worn and the other hand o. the wearer. 
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